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FOREWORD 

Most published studies of the amount of insolation received at the 
earth's surface are based on energy received over a period of a day. For 
many purposes, insolation totaled over Intervals of time shorter than a 
day is required. Daily totals compared over the range of latitude found 
In the United States actually may provide misleading Information for some 
interpretations. For example, in midsummer, due to the greater duration 
of daylight in northern latitudes and the higher elevation of the sun in 
southern latitudes, Alaska and Florida will receive essentially the same 
daily insolation, although Instantaneous intensities for much of the day 
will be considerably higher in Florida. Because of this, data for short 
periods of time have considerably more meaning for studies of heat load 
on humans and for some engineering problems. 

This report presents descriptive statistics of hourly and dally inso- 
lation for Yuma Test Station, Arizona, an environment in which insolation 
Is often extremely high over short time periods. Yuma is also an environ- 
ment frequently used by the Department of the Army for testing materiel 
and personnel under conditions of high ambient temperature and high inso- 
lation. The data presented here should be of value to environmental 
testers and engineers concerned with the design of materiel, and to phys- 
iologists responsible for defining the limits of human endurance under 
conditions of high thermal load. 

PEVERIL MEIGS, Ph.D. 
Chief 
Earth Sciences Division 

Approved: 

DALE H. SIELUfG, Ph.D. 
Scientific Director 

W. W.  VAUGHAH 
Brigadier General, USA 
Comandlng 
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ABSTRACT 

Approximately 10 years of hourly and daily insolation data for the 
U. S. Army Yuma Test Station, Arizona are summarized in tabular and graph- 
ical form. Frequency distributions, totals and means of hourly and daily 
insolation, are given for each month of the year. 

The data were collected by an Eppley pyrhelicaeter (horizontal mount) 
and an electronic strip chart recorder. Integration and reduction of the 
data to numerical form were done visually. Information is presented con- 
cerning the efficiency of the Eppley pyrheliometer, and of the adequacy 
of visual data integration and reduction. 

As expected from the latitude of the station (32,'50'N) and the low 
incidence of cloud cover, Insolation values are high throughout much of 
the year. From March through October, 30 percent or nore of the hours 
receive at least 60 langleys, and from April through August, 20 percent 
of the hours receive 80 langleys or more. Intensities of 100 langleys 
or more occur from April through July, with the iwuctmun during May when 
3 percent of the 3 hours centered about True Solar Soon reach 100 langleys 
or more. Low values occur primarily during early morning, or late after- 
noon hours. Values less than 20 langleys do not occur at midday except 
on occasional days in winter and during the suaner rainy period of late 
June and July. 

Sally values also run high. Daily totals lets than 100 langleys 
occur only in winter and then Infrequently. From April through September, 
only 1.7 percent of the days have total« less than Uoo langleys. On the 
other hand, 33 percent of the days of these same months receive TOO 
langleys or more. 

vi 



THE WWL TEST STATION, ARIZONA, HOURLY AND DAILY 
INSOLATION RECORD 

1.  Introduction 

Hourly and dally totals of Insolation* have been collected at Yum 
Test Station, Arizona, from 20 October 1951 to the present time. The data 
have been gathered as part of a comprehensive meteorological support pro- 
gram provided by the Meteorology Department, U.S. Any Electronic Research 
and Development Activity, to Department of the Amy groups testing Amy 
materiel and personnel at Yuma. In this report a clinatic sunnary is pre- 
sented of certain features of the record from 20 October 1951 through 
31 March 1962. Enphasis is on tabulations of descriptive statistics, and 
especially on frequency distributions of hourly and daily values of 
insolation. 

Throughout the period of record, the sensor has been an Eppley pyr- 
belloaeter (mounted horizontally). Data recording has been by an elec- 
tronic strip chart recorder. 

The following information concerning instrumentation and its location 
was provided by the Yuma Meteorological Team. 

The first data were collected near Building #822 on "Main Post" 
in a representative area. No instrumentation data are available. 
Radiation equipment was moved to the "R k D Area" about 1 January 
195^• The Eppley pyrheliometer #2297 was then located ky> feet 
southwest of Building #2700 and 5 feet above the ground. On 
19 January 1959» pyrheliometer #3601 was installed on a pomt k feet 
above the platform on the roof of Building #2700 and 27 f««t above 
the ground (see Fig. 1). Location of the »enaor remains the same 
to date. Exact dates of change are unknown but during i960 #B293 
vas used and from 1961 to April 1963 #355^ ws used. It Is known 
that #355^ was recalibrated on 3 February 1961. 

• In this study, the term insolation refers to the total radiant energy 
from the sun incident on a unit area of a horisontal plane located at 
the surface of tht earth. It is expressed in langleys (1 ly > 1 gm 
eal/or/min). It is equivalent to the term "global radiation" 
(Olobalstrahlun^) used by aany European investigators. It includes all 
energy in the wavelengths emitted by the sun (approximately 0.1 to 
7.0 u) reaching the bottom of the atmosphere la the direct solar beam 
and in diffuse sky radiation scattered from the solar beam. It also 
includes any increment to this total from energy scattered back to the 
ground by multiple reflection between the ground and the sky or clouds. 
It doe« not lnclut> energy received at the earth's surface in infrared 
wavelengths generated by the kinetic energy of molecules of atmospheric 
gases and partlculate natter. 



Figure 1. Location of Eppley Pyrheliometer at Yuma Test 
Station, Arizona 

Figure 2. Close-up of Eppley Pyrheliometer 

2 



While the pyrheliometer was located on the "Main Post" it vas 207 
feet above mean sea level. In the "R & D Area" it was first at 325 feet 
msl, then at 3^6 feet msl where it remains at present. The approximate 
latitude and longitude of the instrument during the entire period of 
record has been 32,50,N and ll4024'W, 

2.  Instrumentation and Data 

a. The Eppley pyrheliometer 

The Eppley pyrheliometer merits a brief description of its gen- 
eral characteristics and of certain sensing and recording difficulties. 

Until very recently, no completely reliable system of a »ion-labora- 
tory nature had been developed for measuring and recording insolation, or 
for reducing the recorded measurements to digital form*. All insolation 
data used in the present study were collected by the system used by the 
United States Weather Bureau, consisting of an Eppley pyrheliometer, an 
electronic strip-chart recorder, and visual integration of the data. The 
reliability of this system is typical of most used throughout the world, 
furnishing, if operated properly, hourly and daily data with an average 
error of 10 percent or less. 

The Eppley pyrheliometer (see Fig. 2) is a thermopile-type instru- 
ment that measures insolation by noting the temperature difference created 
by radiant energy striking a receiving surface consisting of two concen- 
tric silver rings, an inner ring covered with lampblack which absorbs 
virtually all incident insolation, and a white outer ring coated with 
magnesium oxide with a very high coefficient of reflection for energy in 
the wavebands of insolation.** Both rings are enclosed in a hermetically 
sealed spherical glass bulb si inches in diameter. Mounted on the under 
sides of the rings is the thermopile made up of either 10 or 50 thermo- 
couples. The hot Jivnctions are attached to the black-surfaced disc, the 
cold junctions are attached to the white-surfaced disc, and the difference 
in temperature between these junctions generates a small flow of elec- 
trons proportional to the intensity of insolation falling on the sensing 
surfaces. 

The spectral response, approximately 0.3 to ^.Ov,  of the Eppley to 
solar energy is due principally to the transmission characteristics of 

* The Eppley Company, together with the manufacturers of electronic 
recorders, has recently developed a system that more closeiy approaches 
the ideal. This system was not available for use at Yum and none of 
the comnents in this section apply to it. 

*• The physical description of the instrument given here is taken from 
Eppley Laboratory, Inc., Bulletin Mo. 2. 



the glass used in the bulb. The glass, however, is not controlled for 
constant transmissivity, and bulbs may vary si: htly from one another in 
the extent of this range. The percent of transmission of the glass varies 
considerably within the 0.3 to 5.0u range. It is lowest and approaches 
zero at either end of the range and highest (above 90 percent) between 
O.k and 2.6g where nearly all the energy in insolation is found. On the 
ultraviolet end the transmission falls rapidly from close to 100 percent 
at O.ku to less than 5 percent at 0.28u, while through the Infrared region 
transmission remains about 70 percent to about k.2\i,  after which it de- 
clines sharply toward values approaching zero Just beyond 5.Du. 

Laboratory tests have been conducted by several individuals to deter- 
mine the nature and extent of other errors in the performance of the in- 
strument. One such error involves variations in response with departure 
of ambient air temperature from the temperature of calibration, 8o0F. 
According to the physical principles governing the electrical output of 
the thermopile, the output should increase with the ambient temperature. 
However, the response actually decreases slightly with increasing temper- 
ature (ifecDonald, 1951, pp. 158-159). Table I, adapted from IfacDonald, 
shows the results of temperature tests with 7 different instrunents. The 
decrease in response with temperature Increase above 80*F and conversely, 
the Increase with temperature decrease below So'F, are apparent. The 
changes are by no means uniform from instrument to instrument, though 
they do fall rather closely together. Within the maximum range of tem- 
perature normally expected at Yuma, from ko'F to ISO^P, the error is less 
than k  percent for all the Instruments tested. 

TABLE I 
EFFECT OF AMBIENT TEMPERATORE OH PERFORMANCE OF EPPLEY PYRHELIOMETERS* 

(RESPONSE IS GIVEN IN PERCENT OF RESPONSE AT 800F) 

IVrheliometer»» 

Ambient 
Temp. #1617 #165^ #1830 #1973 #1977 #1220 #1221 Mean 
CF.) 

-Uo 106.2 102.7 103.1 105.u 108.1 103-3 IOU.8 
0 105.2 102.5 102.7 106.5 105.1 105.5 102.i» 10M 

ko 102.U 101.1 101.1 10U.1 103.0 102.8 101A 102.3 
80 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
120 96.2 99.0 97.3 97.0 96.u 96.7 97-8 97.2 

• After a table by MacDonald, 1951 p. 
*• Data are given for 7 pyrhelloaeceio. 

15?. 
.-'■"feered as in column headings. 



Another error that raust be considered is the so-called cosine error. 
As the zenith angle of a beam of radiant energy striking the receiving 
surface of the Instrument moves from 0* (normal to the receiving surface) 
to 90°, assuming constant energy in the beam and no change lit other con- 
ditions affecting the response of the instrument, the output of the ther- 
mopile should decrease with the cosine of the zenith angle, or from 100 
percent of the energy in the beam when the sun is directly overhead to 
0 percent when the sun is on the horizon. Laboratory tests by several 
individuals have shown that this is seldom the case. With low angles of 
incidence, the instrument generally Indicates amounts of insolation that 
are too small. Miller (1942, p. 324) has suggested as a factor changing 
coefficients of reflection and absorption, with changing angles of inci- 
dence, of the materials used to coat the sensing surface. Woertz and 
Hand (19^1, p. lk&) believe the black and white surfaces might not be 
precisely in the same plane, and that the surfaces might be slightly 
curved; either of these could cause a variation in response with differ- 
ent angles of incidence. They also discovered that inaccuracies in level- 
ing the surface of the receiver during mounting for field service could 
contribute to a cosine error of 3-6 percent with zenith angles of 70* or 
more. Kimball and Hobbs (1923> p. 242) pointed out that the glass enve- 
lope could contribute to cosine error unless It was exactly spherical and 
free from flaws of all kinds. 

To give valid data, the Eppley requires constant attention. It is 
especially important to pre-vent the accumulation on the outside of the 
glass bulb of materials such as dust that will cut down transmission of 
energy to the receiving surface. Dust collection was bound to have been 
a problem at Yuma, particularly during one period when the instrument was 
located only 3 or 4 feet above ground level. 

A very serious source of possible error Involves the electronic re- 
corder used to amplify and record the signal from the pyrheliometer. 
These recorders are complex and sensitive instruments that require con- 
stant expert care to insure proper: performance. It is possible for them 
to drift slowly out of calibration at a rate that would at first escape 
visual detection. In the present study, many days of data had to be elim- 
inated because values were obviously too high, most likely due to a faulty 
recorder, and unquestionably much Inaccurate data that were not noticeably 
high or low were left in the study. 

A final source of error is produced by the method used to reduce the 
data to digital form from the line traced by the recorder. Figure 3 con- 
tains reproductions of charts similar to those traced at Yuma. In order 
to calculate the insolation received during any time period on the chart, 
the area under the curve must be integrated. This la done by eye and in- 
volves estimating the mean elevation of the Insolation curve for the pe- 
riod in question. Ten-minute periods were used at Yuma, with the values 



for these added together to get hourly totals. On an essentially clear 
day, as shown in Figure 3b, the estimate should be accurate if made with 
car». On a day with rapidly fluctuating cloud density. Figure 3a, the 
estimation process becomes very difficult and uncertain. Fortunately, 
Yuma has a high percentage ri- clear or nearly clear days; therefore this 
source of error is held to a minimum. 

b. Mountain Standard Time vs. True Solar Time 

In the analysis of hourly data for this study, the record has 
been divided into two periods: (l) 20 October 1951 through 30 September 
1958, during which time hourly data were summarized according to Mountain 
Standard Time; and (2) 1 October 1958 through 31 Jbrch I962, when True 
Solar Time was the basis for summarization. Hourly data for these two 
periods are not comparable, since True Solar Noon varies throughout the 
year in relation to the Standard system. This, of course, does not affect 
daily insolation values; consequently they have been analyzed for the en- 
tire period from 1951 through 1962. 

c. International Pyrheliometric Standard of 1956 

Effective 1 October 1958, the pyrheliometer at Yuma was recali- 
brated to conform to the International Pyrheliometric Standard of 1956. 
Before this, calibration was according to the Smithsonian Standard of 
1913. The 1956 standard gives values 2 percent lower than those of the 
earlier one. Hence in order for all data of the period of record to con- 
form to the 1956 standard, hourly and daily values before 1 Oc-tober 1958 
were reduced by 2 percent. 

3.  The Yuma Test Station Climate 

Yuma Test Station is located in extreme southwestern Arizona in one 
of the hottest and driest parts of North America. Summers are long and 
hot, with four months, June through Septenber, having mean daily maximum 
temperatures above lOO'F, and that of July rising to lOS'P». Winters are 
warm with occasional light frosts. Annual rainfall averages only $.k 
inches. The area lies too far south to benefit appreciably from the win- 
ter rains of storms originating in the north Pacific Ocean and too far 
west to gain much from the summer rains associated with moist air from 

* All climatic data cited in this discussion are for the Yuma Weu»her 
Bureau Airport Station, located 17 miles southwest of the Test Station 
instrument site. Although climatic data are available for the Test 
Station, those of the Weather Bureau station are for a considerably 
longer period of time and are available in sunnnary form. A comparison 
of some data for the two stations (Nelson, 1957) indicated there It 
little difference between their climates. 
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the Gulf of Mexico. September and December receive the most rain, occur- 
ring as nighttime thundershowers in September and light continuous rain 
in December. May and June are the driest months, averaging 0.02 and 0.01 
inch respectively. 

Most arid areas, though certainly not all, have a low incidence of 
cloud cover and receive almost the maximum of possible sunshine and inso- 
lation. Yuma is not an exception to this. Mean annual cloud cover from 
sunrise to sunset is only 0.25, and 93 percent of the possible sunshine 
is received. Much of the cloud cover consists of thin alto-cumulus, alto- 
stratus or cirrus clouds that Intercept only a small part of Incoming 
solar energy. Maximum cloud cover occurs during the winter months. 
Msnthly mean dally values for December, January, February and March are 
0.3lt, 0.^3» 0.32 and 0.3U respectively. June and September have the least 
cloud cover, 0.12 for each. A slight secondary maximum is found during 
July and August, with both months averaging 0.23. 

The percent of possible sunshine received is high during the entire 
year. The monthly mean dally value for the least sunny month, January, 
is 85 percent. All other months, except December with 67 percent, have 
mean daily values of 90 percent or higher. May, June and September are 
the sunniest months with mean dally values of 97, 98 and 97 percent. Of 
the 126 months covered by the present report, 91 percent received 80 per- 
cent or more of the possible sunshine and 69 percent received 90 percent 
or more. Two months, June 1955 and Jby 1957, received 100 percent of the 
possible sunshine. Only one month, January 1957 with 6k percent of the 
possible sunshine, received less than 75 percent. 

Days with solid, thick overcast skies that reduce Insolation to very 
low values (100 to 150 ly per day) are rare, whereas conpletely clear 
days are common. For the year as a whole Yuma has 6.6 tines as many clear 
as overcast days (Sellers, 1958, P- 23), and many of the overcast days 
have high, thin clouds that permit passage of considerable solar energy 
to the earth's surface. 

k.     Presentation of the Data 

a. Validity of 1951-62 Data for Climatic Analysis 

The period of record (1951-1962) on which this study is based 
is relatively short for climatic purposes, hence it would be valuable to 
determine If the climate during the period of the study la representative 
of that of a considerably longer period. To make the comparison meaning- 
ful to the purpose of this study it is necessary to use climatic elements 
that correlate highly with insolation. For this purpose, monthly mean 
dally values of cloud cover and percent of possible sunshine were selected. 
Figure k  shows how monthly mean values of these two elements for 1951-1962 
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for the Yum Weather Bureau Airport Station conpare with those of 1921-1950 
for the same station. The period 1921-1950 is used by the United States 
Weather Bureau as a base for establishment of clinatic noraals. It is 
apparent that values of the two periods natch closely and that Insolation 
statistics for 1951-1962 can be considered reasonably representative of 
statistics for much longer periods of time. 

b. Hourly Insolation Data 

The hourly insolation data for Yuna Test Station are suonarized 
in Tables II-IV and Figures 5-8. Through examination of Tables II and 
III,« the occurrence for any hour in any month of insolation in specified 
classes of 10 langleys can be determined. Also, by adding percentage fre- 
quencies the probability of occurrence above, below, or between certain 
insolation levels can be estimated. 

As expected from the low incidence of cloud cover, hourly insolation 
values are high throughout much of the year. The 1951-1958 data (Tbble II} 
show that from March through October, 30 percent or more of the hours re- 
ceive at least 60 langleys of Insolation. Thi* is a large quantity of 
radiant energy, equivalent to 1.0 ly per minute,or half the solar con- 
stant. From April through August, 20 percent or more of the hourly values 
are at 80 ly or over. Intensities of 100 ly or more occur from April 
through July, with the nsxinum during May when 3 percent of the 3 hours 
(1200, 1300, l4oo)*» centered about "rue Solar Moon reach 100 ly or above. 
Low values also occur, but primarily during early morning or late after- 
noon hours when the sun Is low in the sky. Low values of 20 ly occur at 
midday only on occasional days in winter and during the smer monsoon 
period of late June and July when moist tropical air from the Gulf of 
Mexico invades the area and causes midday cloudiness. 

When all of the hours for a month are considered together, the fre- 
quency distribution Is generally biaodal (Fig. 5). The two peaks of the 
distribution are located at or near the extremes of the distribution. 
This is because there are more hours with low sun and high son respectively 
than with Intermediate sun, and there is little cloud cover during the day 
to mask this sun control. 

The totals and means of hourly insolation for each year of the period 
of record are given in Table IV. Means of the 3 high sun hours (1200, 
1300, ikoo) are 67 ly or higher, even though data from the winter season 
have been Included in their co^utatlon. For the 7 hours ending 1000 

* Tables of frequency dlstributioii for each month (Tables II and III) 
are at the end of this report. 

** All hourly data are for the hour ending. 
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MEAN HOURLY INSOLATION FOR HALF MONTHS 

YUMA TEST STATION. ARIZONA 

a.      MORNING HOURS 

IMOUN1AIN SIlNOtID TIME; 
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b.       AFTERNOON HOURS 
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through l600, means are 1+3 ly or higher. Finally, it can be pointed out. 
that all hours show a uniformity of means from year to year, indicating 
a high degree of stability of the insolation climate. 

Another summary of hourly data is presented in Figure 6, in which 
the mean insolation of each hour (Mountain Standard Time) by months for 
the period 1951-1958 are presented. The hour ending 1300 receives the 
greatest insolation throughout the year. For this hour the mean falls 
below 50 ly only during December when it is ^9-^ ly« The 1300 mean lies 
above 60 ly from February through October, above 70 ly from March through 
October, and above 80 ly from April through August, and close to or above 
90 ly from May through June. The three hours with highest values average 
close to 80 ly or more from April through August. Sixty ly is encountered 
as early in the day as 1000 and as late as l600 from April to July. The 
symmetrical arrangement of the isolines about the hour ending 1300 is due 
to the low incidence of cloud cover and strong sun control at Yuma. 

In Figure 7, the annual course of hourly mean insolation is shown for 
half-month periods. Of interest is the fact that for high sun hours the 
maximum values occur during the half month 16-31 May, but with the sun 
lower in the sky during both morning and afternoon the maximum shifts to 
the first or even the second half of June. For most hours, a dip In values 
beyond that expected from solar control is indicated for the half month 
16-31 July during which time the influx of moist tropical air and asso- 
ciated cloud cover is most pronounced. 

Yuma hourly insolation for June-July and the entire year is compared 
with that of Columbus, Ohio; Sayvllle, Hew York; Keyflavik, Iceland; and 
Wake Island in Figure 8. From Figure 8a it can be seen that during the 
high sun period (June and July) Yuma values are considerably higher than 
those of Keyflavik and of the two United States stations, and slightly 
above those of Wake Island. This is true of Vfeke Inland even though the 
sun is ügher in the sky at Wake during the "high sun' period. From the 
curves lor all months shown in Figure 8b, Yuma again ranks considerably 
above Keyflavik and the two United States stations and very close to or 
only slightly below Wake Island. Yuma ranks below Wake Island because 
cr" the higher average annual height of the sun at Wake. 

c. Dally Insolation Data 

The monthly totals and means of daily insolation for every month 
from January 1952 through December 1962, and the totals and means for 
each year, and the period of record are pr'srsnted in Table V. 

Table VI contains dally frequency data tabulated by months in class 
intervals of 50 ly. As with the hourly data, values run high. Daily 
totals less than 100 ly occur only in winter and then Infrequently. Values 
less than 100 ly represent energy received on heavy overcast days and have 
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virtually no warming effect on the earth's surface or the atmosphere under 
the cloud layer. At Yuma, only slightly more than 1 day in 100 can be 
expected to have less than 100 ly total insolation during the winter 
months (November through February). During summer, low values are seldom 
seen. For example, from April through September, only 1.7 percent of the 
days have totals less than hOO ly. On the other hand, 53 percent of the 
days of these same months receive 700 ly or more. This is truly a massive 
amount of energy and explains in large part the high daily maximum tempera- 
tures, frequently above 100'F, of these months. 

Perlod-of-record monthly means, absolute maxima and minima and certain 
percentiles (5, 25, 50, 75> 95) of daily insolation are shown ia Figure 9. 
Also presented is the percent of total daily values occurring above the 
mean. With respect to this percentage, 6 months have 60 percent or more 
of the days with values larger than the mean, and for all 12 months the 
figure is in excess of 50 percent. Hence it is not possible to assume, as 
is so often done, that the mean is a guide to the 50th percentile or median. 
Also of Interest is the considerably smaller frequency range for May than 
for the other high sun months (June and July). This smaller range is 
brought about by the complete absence of values below 517 ly during May, 
whereas the other months experienced at least an occasional day with inso- 
lation total less than 200 ly. The frequent occurrence of days with un- 
usually high insolation totals during the high sun season Is brought out 
by the following 75th percentiles for April through August: April, 726 ly; 
May, 790 ly; June, Ölk  ly; July, 769 ly; and August, 703 ly. 

The annual march of da "v Insolation is presented in Figure 10. Small 
dots have been placed on the diagram representing the total Insolation for 
each day of the period of record. For comparison, the dally extraterres- 
trial insolation lias been plotted (large dots) for selected days. The 
distribution of the dots clearly shows the high frequency at all times of 
the year of values near the maximum possible. Late April and May stand 
out as a time when low daily totals simply do not occur. Testing under 
conditions of high thermal load could be done at this time of the year 
with virtually no danger of interruption due to cloudy weather. 
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FREQUENCY DISTRIBUTION BY MONTHS 
OF DAILY INSOLATION 

Yuma Test Station Arizona, 20 October 1951 - 31 March 1962 
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Frequency Distribution of Hourly Ineolatlon for Each Month of the Year 

Table II - October 1951 through September 1958 

Table III - October 1958 through March 1962 

25 



TABLE II 

Hour 
Ending 

06 

07 

08 

09 

10 

11 

12 

13 

Ik 

15 

16 

17 

18 

19 

20 

21 

Tot«ll 

Cum. i m«. 

PSaaUEnCY DISTRnUTIOHS OF HÜUBU  IBSOIATIOH Ft» EACH »JTH OF YEAR 
Yum Test Station, Arliona 

October 1951 through September 1958 
(Hours based on Mountain Standard Tlae) 

a.    January (1952-1958) 

Class Intervals In langleys 

1,908 

'-9 10-19      20-29       30-39      W-l^       50-59       60-69       70-79 

Ik 1» 
100.0 

182 71» 
I10.7 

108 
59.3 

183 13 
7.1 

29 
15.8 

92 
50.3 

U9 
26.8 

163 3 
1.6 

19 
10.u 

15 
6.2 23.5 

91 
"•9.7 

12 
6.6 

183 h 
2.1: 

6 
3.3 

15 
8.2 

19 
10.lt 

27 
llt.8 

86 
It7.0 

26 
lit.2 

183 2 
1.1 

8 13 
7.1 

13 
7.1 

26 
lit.2 

6« 
36.1 

51 
27.9 

It 
2.2 

163 1 
0.6 

8 
lt.lt 

15 
8.2 

16 
8.7 

30 
l6.lt 

67 
36.6 

It2 
23.0 

It 
2.2 

183 3 
1.6 

15 
2.2 

21 
11.5 

27 
1I..8 

Ut 
?9.0 

to 
35.0 

9 
lt.9 

183 12 
6.6 

23 
12.6 

35 
19.1 

66 
36.1 

U6 
25.1 

1 
0.6 

183 23 
12.6 

76 
•»1.5 

79 
1.3.2 

5 
2.7 

ITS 160 
93.0 

12 
7.0 

10 10 
100.0 

379               3<* 285 238 261t 296 128 8 

19.9            16.0 15.0 12.5 13.9 15.6 6.7 O.lt 

100.0           80.1 6lt.l U9.I 36.6 22.7 7.1 O.lt 

us Hi nas turns. THE Uirn REHtESBRS TIE aUMBt OF HOUBSi 
TIE Una REmssarrs rts mcoR or wms 

26 



Hour Mo- of 
Enaing Hours 0-9 

06 

07 

08 

09 

11 

12 

13 

11. 

15 

16 

IT 

18 

19 

81 

Totals 2,ll>9 360 

» Ft««. n.T 

Cua. t frmn- 100.0 

IABLE II (Cont.) 

b.    Febrmry (195?-1958) 

Class Intervals In IiigKye 

10-19 20-29       30-39       "»O-^       50-59       60-69       TO-79       BO-89 

168 168 
100.0 

185 25 
13.5 

103 
55-7 

57 
30.8 

185 2 
1.1 

10 
5.1. 

21 
ll.lt 

96 
51.9 

56 
30.3 

185 5 
2.7 

8 T 
3.8 

37 
20.0 

ice 
55.1 

26 
lU.i 

185 2 
1.1 

a 
1.1 

3 
1.6 

It 
2.2 

13 
7.0 

13 
7.0 

111 
60.0 

37 
20.0 

185 3 
1.6 

2 
1.1 

It 
2.2 

9 
lt.9 

10 
5.1» 11.1 ioe 

551 
3 
1.6 

185 i< 
2.2 

2 
1.1 

It 
2.2 

9 
I4.9 

19 
10.3 

50 
27.0 

93 
50.3 

It 
2.2 

185 1 
0.5 

5 
1.6 

6 
3-2 

3 
1.6 

10 
5.1. 22 2 

103 
55.7 

16 
9.7 

185 1 
3.5 

7 
3-8 

7 
3.8 

20 
10.8 

65 
35.1 

79 
U2.7 

6 
3-2 

185 5 
2.7 

12 
6.5 

52 
28.1 

103 
55.7 

13 
7.0 

185 U6 
«"i.9 

128 
69.2 

11 
5.9 

131 130 
99-2 

1 
0.8 

278 169 2ltl 212 261t 3M 250 7 

12.9 7.9 11.2 9.9 12.3 16.2 11.6 0.3 

82.3 69.U 61.5 50.3 UO.I. 28.1 11 9 0.3 

MOTE: or no MHUD) FIOURBS n ms IABU, TO mm wuwssnns TO wntm or nutsi 
TO UMB BZIMBBRE TO nDtCOR OF nURS. 

27 



Hour 
Ending 

07 

3(5 

09 

12 

13 

ik 

15 

lb 

17 

18 

19 

20 

21 

ToUH 

Ciön. ^ 

2,885 

TABLE II  (bont.) 

c.    auch (1952-1958) 

Class Intervals in Lm^leyi 

Ho. of 
Hours 0-9 10-19 20-29 30-39 1.0-ii9 50-59 60-69 70-79 80-89 90-99 

50 50 
100.0 

185 106 

57.3 ko.o 
5 
2.7 

i87 7 
3." 

23 
12.3 

66 

35.3 
83 
kk.k 

8 

M 
187 1 

0.5 
7 
3.7 

10 
5-3 

15 
8.0 

62 
33.2 

81 

1.3.3 
10 
5.3 

1 
0.5 

187 1 
0.5 

2 
1.1 

3 
1.6 

5 
2.7 

8 

1..3 
15 
3.0 

98 
52.1. 

51. 
28.9 

1 

187 3 
1.6 

1 

0.5 
3 
1.6 

u 
2.1 

11 
5-9 

11 
5-9 

107 
57.2 

1.6 
21.,6 

1 
0.5 

187 2 
1.1 

2 
1.1 

5 
a.7 

9 
u.e 

11 
5.9 

1.6 
21..6 

99 
52.9 

13 
7.0 

187 3 
1.6 

k 
2.1 

3 
1.6 

T 
3.7 

7 
3-7 

13 
r.o 

53 
28.3 

90 
1.8.1 

7 
3 7 

187 2 
1.1 

9 
it.8 

h 
2.1 

8 

M 
10 

5.3 

26 
15.0 

112 
59.9 

lU 
7-5 

187 2 
1.1 

10 
6.1» 

12 
8.6 

16 
27.8 

52 
U9.2 

92 
1.6 

3 

187 3 
1.6 

10 

5.3 

18 
9.6 

1.6 
2U.6 

103 
55.J 

7 
3.7 

187 Ik 
7.5 

68 
36.1. 

100 

53.5 
5 
2-7 

l8o 177 
98.3 

3 
1.7 

Fr«q. 

359 199 228 181 216 19» 263 376 850 21 

15.7 8.7 10.0 7.9 9.5 8.1. 11.5 16.5 10.9 0.9 

100.0 ».3 75.6 65.6 57.7 he.a 29.8 28.3 11.8 0.9 

NOTE.    OF THE fkWSSi nOURE III TUS TIME, TO UFPB* REmtSCRS TIE Wl—I OF BOURS: 
THE LOWER REPMsarrs TK rwcnw OF KURS. 
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TABU II (Ocnt.) 

d.    April (1952-1958) 

Cla«B Inttnali In I*nglty» 

Hour 
Ending 

80. of 
Hours 0-9 10-19 20-29 30-39 40-1*9 50-59 60. S9 70-79 85-89 90-99 100-10 

06 2 2 
100.0 

err 257 21,7 
96.1 

10 
3.9 

TB 2S0 6 
2.2 

75 
28.8 

169 
65.0 

10 
3.3 

09 260 6 
2.3 5.1* 

"»5 
17.3 ^.8 

16 
6.2 

10 260 2 
0,8 

1» 
1.5 

12 
It.S 

8 
3.1 Ü5 

181* 
70.7 

7 
2.7 

11 26P 1 
0.1» 

3 
1.2 

T 
2.7 

5 
1.9 

13 
5.0 

176 
67.7 

55 
21.2 

12 ?6o 1 3 
1.2 1.5 

3 
1.2 

1* 
1.5 

7 
2.7 

199 
76.5 

39 
15.0 

13 260 3 
1.8 

2 
0.8 

3 
1.2 

5 
1.9 

2 
0.8 

71* 
28.5 

169 
65.O 

2 
0.8 

1h 260 1 
0.1* 

2 
0.6 

5 
1.9 

6 
2.3 

2 
0.8 

9 
3.5 

119 
1*5.6 

116 
1*1*.6 

15 260 3 
1.2 

I4 
1.5 

3 
1.2 

6 
2.3 

6 
2.3 

1.9 
18.8 

189 
72.7 

1-5 260 5 
1.9 

2 
0.3 

6 
2.3 

6 
2.3 

21 
8.1 

126 
k8.5 

9k 
36.2 

17 260 5 
1.9 

9 
3-5 

19 
7.3 

105 
Uo.U 

122 
W.9 

10 260 1» 
1.5 1.8 152 

58.5 
81 
31.2 

19 260 17? 
66.2 

SO 
33-0 

20 36 35 
100.0 

-1   , 
Tot«H; iMl h&7 afl 352 188 319 225 31*0 3W. 636 321. Jl 

irnn. 13.7 SA 10.3 5.5 9.3 6.6 9.9 10.1 18.3 9.5 0.1 

C\».. t Freq. 100.0 C6.3 79.9 59.6 64.1 5U.8 l>8.2 38.3 26.2 9.6 0.1 

m.rt:  or TB MLHOD naoMS a ms tuas, TBunai umuRB ran MB»—81 
in uwn umssaRB m mtar or HURB. 
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Hour 
Ending 

06 

08 

09 

13 

11 

15 

15 

17 

18 

19 

TABU II (Ooat.) 

d.    April {1952-1958) 

Class Inttrvali la Lmaley» 

No.  of 
Hours 0-9 10.19 20-S9 30-39 It0-lt9 50-59 60-69 70-79 80-89 90-99 100-10 

2 2 
100.0 

857 
96.1 

10 
3.9 

■ -   ■■ .~^ 

- 

26o 6 
2.3 28.8 

169 
65.0 

70 
3.8 

260 6 
ü.3 

lit 
5.U 

1*5 
17.3 ^.8 

16 
6.2 

26C 2 
0.8 

4 
1.5 

IS 8 
3.1 

i*3 
16.5 

184 
70.7 

7 
2.7 

260 1 
0.1. 

3 
1.2 

7 
2.7 

5 
1.9 

13 
5.0 

176 
67.7 

55 
21.8 

2^0 1 
O.lt 

3 
1.2 

1* 
1.5 

3 
1.2 

it 
1.5 

7 
8.7 

199 
76.5 

39 
15.0 

260 3 
1.2 

2 
0.8 

3 
1.2 

5 
1.9 

2 
0.8 88.5 

169 
65. J 

2 
0.8 

260 1 
O.U 

2 
0.8 

5 
1.9 

6 
2.3 

2 
0.8 

9 
3.5 

119 
1.5.8 

116 
U..6 

260 3 
1,2 

1» 
1.5 

3 
1.2 

6 
2.3 

6 
2.3 18.8 

189 
78.7 

260 5 
1.9 

2 
o.a 

6 
2.3 

e 
2.3 

21 
8.1 

126 
ia.5 ^.2 

250 5 
1.9 

9 
3.5 

19 
7.3 

105 
UO.U 

122 
!t6.9 

260 It 
1.5 \B 

152 
58.5 

81 
31.2 

260 17? 
66.; 

30 
33.8 

35 36 
100.0 

3M W7 213 352 188 319 225 310 3U 636 321. 2 

13.7 6.1» 10.3 5.5 9.3 6.6 9.9 10.1 18.5 9.5 0.1 

100.0 85.3 79.9 69.6 64.1 5V.8 W.s 38.3 88.2 9.5 0.1 

Iot«l«: 

It Fwq. 

Cw.:. £ Freq. 

ion:  or TK Mm» no«« n ms tuu, IB mm umsms TB mm or ma»; 
m um umnRB IB mcmt or man. ~~ 
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TABLE II CCont. ) 

e.    }*i (1952-1958) 

Clas» Interval» In langley» 

Hour 
Ending 

Mo. of 
Hours 0-9 10-19 20-29 30-39 itO-ltg 50-59 60-69 70-79 80-89 90-99 100-] 

06 75 75 
100.0 

OT aoi- 33 
uo.i l»T.7 

08 208 1 
0.5 

12 
5.8 

83 
39.9 

112 
53.8 

09 208 1 
0.5 

5 
S.'t 

5 
2.li 

70 
33.»; 

123 
59.1 1.9 

10 2^ 2 
1.0 

1 
0.5 

6 
2.9 

7 
3.1* 

127 
61.1 

63 
30.3 

2 
1.0 

11 208 1» 
1.9 

k 

1.9 
1« 
30.3 

153 
73-6 

5 
2.1* 

12 208 1 
0.' 

3 
l.k 

7 
3.1. 

89 
«.8 

105 
50.5 

3 
l.U 

13 208 1 
0.5 

1 
0.5 

2 
1.0 

6 
2.9 

80 
9.6 

169 
81.8 

9 
1* 3 

Ik 208 2 
1.0 

1 
0.5 

2 
1.0 

9 35 
16.8 

153 
73-6 

6 
2.9 

15 208 3 
1,1. 

I 
l.U 

1 
l.l. 

7 
3.1t 

18 
8.6 

160 
76.9 

18 
8.6 

16 208 1.0 
0.5 

3 
1 1.9 

5 
2.1* 

38 
18.3 

153 . 
73-6 

It 
19 

17 208 It 
1.9 

3 
1.1. 

10 22 
10.6 

152 
73.1 

16 
7-7 

1 
0.5 

10 208 13 
6.3 

35 
16.8 

IW. 
69.2 

16 
7.7 

19 208 27 
13.0 

168 
80.8 

13 
6.3 

20 169 169 
100.0 

2J 1 1 
100.0 

»ot»lc 2.91>8 3U6 323 1*5 275 122 291. 203 298 1.61. I.50 18 

f F«,. 12.1 11.0 M 9.3 It.l 10.0 6.9 10.1 15-7 15-3 0.6 

CUB. f FM4- 100.0 87.9 76.9 7».0 6i.7 58.' 1.6.6 1.1.7 31.6 15-9 0.6 

MX?:    OF THE MIRID nOURES HI THIS tULS, THE lOTBl RERtESSRS TIE HWIll OF «WHS, 
THE now» mnsnrs m pncm OF BURS. 
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TA1LE II (Cont.) 

f.    JUM (1958-1958) 

Cls»« Inttrvala In Iwmley« 

Hour 
Ending 

Ho. of 
Hours 0-9 10-19 20-29 30-39 I1O-49 50-59 60-69 70-79 80-89 9099 loo-ia 

05 123 123 
100.0 

or 200 40 
20.0 

157 
78.5 

3 
1.5 

06 201 1 
0.5 

9 
1..5 23-9 70.1 

2 
1.0 

09 201 1 
0.5 

6 
3.0 

6 
3-0 

58 
28.8 

127 
63.2 

3 
1.5 

10 201 1 
0.5 

it 
2.0 

1 
0.5 

2 
1.0 

1 
0.5 

132 
65-7 

59 
29.it 

1 
0.5 

11 201 2 
1.0 

1 
0.5 

1 
0.5 

2 
1.0 

It 
2.0 

85 
lt2.3 

105 
52.2 

1 
0.5 

12 201 2 
1.0 

1 
0.5 

1 
0.5 

1 
0.5 

3 
1.5 

116 
57.7 

76 
37.8 

1 
0.5 

13 201 2 
1.0 

1 
0.5 

1 
0.5 

1 
0.5 

2 
1.0 

3 
1.5 

6D 
29.8 

129 
6U.2 

2 
1.0 

A 201 1 
0.5 

1 
0.5 

?. 
1.0 

1 
0.5 

1 
0.5 

k 
2.0 

66 
32.8 

12lt 
61.7 

1 
0.5 

15 201 1 
0.5 

1 
0.5 

1 
0.5 

2 
1.0 

1 
0.5 

15 
7.5 

169 
Slt.l 

11 
5.5 

IS 201 2 
1.0 

1 
«.5 

3 
1.5 

2 
1.0 

26 
12.9 82.1 

2 
1,0 

17 201 2 
1.0 

It 
2.0 

3 
1.5 

11 
5.5 

122 
60.7 

58 
28.8 

1 
0.5 

18 201 2 
1.0 

It 
2.0 

11 
5.5 

126 
62.7 

57 
aa.u 

1 
0.5 

19 200 9 
l».5 

111 
55.5 

80 
Uo.o 

20 196 191» 
99.0 

2 
1.0 

£1 2 2 
100.0 

Total« 2,938 377 292 159 280 138 26o 227 335 519 3^ It 

ivrti. 12.9 10.0 5.lt 9.6 lt.7 8.9 7.7 ll.lt 17.7 11.6 0.1 

Cum. ;S Preq. 100.0 87.1 77.1 71.7 62.1 57.1* It8.5 ltO.8 29.lt 11.7 0.1 

KTE:    OF IBB KHIB) FIOURKS 3 TES TABLE, TO UWSB BBWESSWS IB WIM» OF «WHS; 
TB MWEK RimsaiB m mcoi OF KURS. 
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TABLE II (Cdnt.) 

g.    Juli {1952-1958) 

Clas» Intervil« In Umgleye 

Hour 
Endlnc 

Ho.  of 
Hours 0-9 10-19 20-29 30-39 1*0-us 50-59 60-69 70-79 80-89 90-99 100-10; 

r6 hk 1*1* 
100.0 

201 

SOS 

11.1 

9 
It. 5 

59 
29.1* 
27 
13.1* 

1 
0.5 

131 
61*. 9 

31» 
16.8 

1 
0.5 

y) 202 1» 
2.0 

8 
i*.o 

13 
6.1* 

21* 
11.9 

115 
55.9 

38 
18.8 

10 202 1 
0.5 

1* 
2.0 

5 
2.5 

7 
3-5 

12 
5.9 

21 
10. U 

lU 
69.8 

11 
5.t 

ii 202 1 
0.5 

5 
2.5 

1* 
2.0 

3 
1.5 

6 
3.0 

9 JA5 
71.8 ll*.l* 

12 202 X 
0.5 

2 
1.0 

2 
1.0 2.0 2.0 

3 
1.5 

2 
1.0 

9 151 
Tlt.6 11.9 

.13 202 a 
1.0 

2 
1.0 

5 
2.5 

1 
0.5 

2 
1.0 

1 
0.5 

8 
i*.o 

7 
3.5 

97 
I18.O 

75 
37.1 

2 
1.0 

lli 202 5 
2.5 

1* 
2.0 

2 
1.0 

2 
1.0 

5 
2.5 

6 
3-0 

ill 
55.0 

57 
33.2 

15 202 s 
1.0 

1* 
2.0 

2 
1.0 

2 
1.0 

1 
0.5 

1* 
2.0 

2 
1.0 

38 
18.8 

138 
68.3 

9 
1*.5 

'' 20g 1 
0.5 

2 
1.0 

3 
1.5 

1 
0.5 

6 
3.0 

Q 

i.5 22.8 
130 

61*. 1* 
l* 
2.0 

IV 202 
2.0 

6 
3.0 

10 
5.0 

20 
9.9 

135 
SS.8 

26 
12.9 

1 
0.5 

::3 2rC 3 

1.5 
11 

5.1» 
17 

8.1» 
137 
67.3 

3"» 
16.8 

19 201 25 
12.1* 

132 
65.7 

1*1* 
21.9 

pr- lol» 19k 
100.0 

PI 1 1 
100.0 

TotalE 2,853 hsg 260 231. 228 200 219 239 3l»7 530 175 2 

1' ?req. 15.0 9.1 8.2 8.0 7.0 7.6 8.3 12.3 18.5 6.1 0.1 

Cvc.  $ Preq. 100.0 85.O 75.9 67.7 59.7 52.7 "♦5.1 36.8 21..7 6.2 0.1 

SOTE: OK THE PAIEED nOUSES IX IKS TABLE,  THE UPPSB REHiESEIfK TIE IMHBB 07 KWRS; 
THE LOWER RERUSERS THE PISCBR OF HOURS. 



tABUB II (Cont.) 

h.    August {1952-1958) 

CUtn Intenral» In I*iml«Y« 

Hours 
Enälag 

Bo. of 
Hoar»          0-9 10-19 20-29 30-39 Ii0-it9 50-59 60-69 70-79 80-89 90-99 

06 

07 2C*           199 
97.5 

5 
2.It 

06 207            11 
5.3 

70 
33-8 

126 
60.9 

09 207              2 
1.0 

It 
2.0 

12 
5.8 

66 
31.9 

123 
59.'* 

10 207             a 
1.0 

2 
1.0 

5 
2.1t 

8 
3-9 

15 
7.3 

81 
39-1 

9". 
U5.1t 

11 207              2 
.1.0 

2 
1.0 

1 
0.5 

5 
2.It 

13 
6-3 

26 
12.6 

IkT 
71.0 

11 
5-3 

IS 207 2 
1.0 

1 
0.5 

3 
l.lt 

9 
».it 

11 
5-3 

Itl 
19.8 

130 
62.8 

10 
lt.8 

13 207 3 
l.lt 

1 
0.5 

It 
2.0 

3 
l.k 

13 
6.3 

22 
10.7 

12lt 
59-9 

37 
17.9 

Ik 207 2 
1.0 

6 
2.5 

6 
2.9 

11 
5-3 

20 
9-7 

ll»0 
676 

22 
10 6 

15 207 1 
0.5 

1 
0.5 

2 
1.0 

3 
l.lt 

lit 
6.8 

15 
73 

95 
1*5.9 

75 
368 

1 
0.5 

16 207              1 
0.5 

2 
1,0 

2 
1.0 

7 
a.* 

12 
5.8 

22 
10.6 

110 
53-1 

51 
2lt.6 

17 207              1 
0.5 

It 
1.9 

X3 
6.3 

17 
8.2 

Sit 
I10.6 

80 
38.6 

8 
3-9 

18 207              5 
2.1» 

13 
6.3 

90 
ki.k 

98 
ltlt.li 

7 
3.* 

19 203            Tf 
37.1. 

120 
59.1 

7 

80 130          130 
100.0 

21 

Total« 2,8lU           It29 223 26lt I* 262 228 288 376 it8o 70 

**•,. 15.« T.9 9.<» 69 9-3 8.1 10.t «A 17.1 2-5 

Cu». i rn^. 100.0 ek.s 76-9 6T.5 60.6 51.3 1.3.8 33.0 19.6 2-5 

HOU: Of TB HUMD nODMB 11 MIS ttILK, TB BW» MtRBOIS TIE wmBt 0T mmB; 
THE uwBt Rimsnrs TB mcBT or ■oms. 
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TABLE 11 (Cent.) 

1.    Septeriier {1952-1958) 

Cla«» InttrvtilE In Lmgleys 

Hour «0. of 
Hours 0-9 10.15 20-29 30-39 iiO-119 50-59 60-69 70-79 80-89 90-99 

oS 

or 187 187 
100.0 

08 203 8 
3.9 

165 
81.3 

30 
li*.8 

09 203 1 
0.5 

5 
2.5 

10 
4-9 

157 
77.3 

30 
1U.8 

10 203 1 
0.5 

2 
1.0 

26 
12.3 

155 
76.8 

18 
8.9 

u 203 2 
1.0 

11 
5.h 

99 
M.8 

91 
Wt.S 

12 203 3 
1.5 

19 , 
9.1t 

110 
5U.8 

71 
35.0 

13 203 1 
9.5 

2 
1.0 

2 
1.0 

10 63 
31.0 

121 
59.6 2.0 

111 203 3 
1-5 

1 
0.5 

5 
2.5 

18 
8.9 

87 
ita.8 

89 
1.3.8 

15 203 1 
0.5 

1 
0.5 

3 
1.5 

1 
0.5 

12 
5.9 

66 
32.5 

115 
56.6 

1» 
2.0 

\6 203 3 
1.5 

2 
1.0 

2 
1.0 

23 
11.3 

109 
53.7 

63 
31.0 

1 
0.5 

17 203 3 
1.5 

2 
1.0 

Ik 
6.9 

99 
I18.8 

81 
39.9 

k 
2.0 

18 202 6 
3-0 

103 
51.0 

88 
1*3.6 ^ 

5 
2.5 

19 193 185 
95.8 

8 
i».l 

20 9 9 
100.0 

21 

Totals 2,o21 399 28T lk6 272 166   ' 302 293 U67 285 h 

* Preq. 15.2 10.9 5.6 10,1» 6.3 11.5 ll.S 17.8 10.9 0.2 

Cum. it Treq. 100.0 su.e 73.9 68.3 57.9 51.6 ko.l 26.9 11.1 0.2 

HOTE:    OF THE PAIRED FIOOMS 3 IDS UKX, TB OPPSR RDnESBRS TB WMB OF WOKS; 
TBK LOWER RIIMSEII8 HE BMBR OF BOORS, 

3U 



IABLE II (Cant.) 

i- October (1951-1957) 

Hour 
Ending 

Ho.  of 
Hours           0-9 10-19 20-29 30-39 1*0-1*9 50-59 60-69 70-79 80-89 

06 1              1 
100.0 

err 1(6           t.6 
100.0 

oe lUT            61 
M.5 

81* 
57.1 

2 
1.1* 

09 147 £ 
i*.l 

73 
1*9.7 

66 
IA.9 

2 
1.1* 

10 11*7             1 
0.7 2.0 

5 
3.4 

18 
12.2 

82 
55.8 

3T 
25.2 

1 
«.7 

11 11*7 1 
ffl.7 

3 
2.0 

16 
10.9 

30 , 20.1* 61.9 
6 
4.1 

12 11*7 3 
2.0 

2 
1.1* 

6 
l*.l la 1*1 

27.9 IU 3 
2.0 

13 11*7 2 
1.1* 

2 
1.1* 

2 
1.1* 

ii* 
9.5 

14 
9.5 i?.4 

14 
9.5 

11* 11*7 i 
-■0.7 

2 
l.U 

1* 
2.7 

6 
l*.l 

ll* 
9.5 28.6 

76 
51.7 

2 
1.4 

15 11*7 P 
1.» 

3 
a.o 

19 
12.9 

1*2 
28.6 

75 
51.0 

5 
4.1 

16 11*7             1 
0.7 

4 
2.7 

b 
l*.l 

30 
20.1* 

85 
59.8 

20 
13.6 

i 
0.7 

17 ivr         3 
2.0 

25 
17.0 

8I 
56.5 S.e l 

0.7 

18 11*1.           86 
59.7 

57 
39-6 

l 
0.7 

19 36           36 
100.0 

ao 

si 

ftrtal» 1,697         235 183 18o 160 219 166 265 £70 19 

im*. 13.9 10.8 10.6 9.1» 12.9 9.8 1J.6 15.9 l.l 

Cm.i ft««.                      100.0        86.1 

or m nans nooui nnzscuu 
m urn Kausma im mem or 

75.3       61*.7 

, mspnt uns 
»OES. 

55.3 lt2.U 32.6 

>? ■MRS; 

17.0 1.1 

■OR: DORS BB mgm 
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TABLE II (Cont.) 

k. Hovenber (1951-1957) 

Clan Int»rT«lt In latwleys 

Hour 
Ending 

oc 

err 

08 

09 

13 

lit 

15 

16 

17 

18 

19 

20 

21 

Totals 

i Freq. 

C\an, ^ Freq, 

No. of 
Hours 

163 

lOS 

186 

186 

186 

136 

186 

186 

186 

185 

171. 

0-9 

1 
100.0 

177 
96.7 

k.5 

h 
2.2 

1 
0.5 

1 
0.5 

2 
1.1 

21 
11.3 

173 
99.lt 

10-19      20-29      3^-39      itO-i^      50-59      60-69      70-79 

6 
3-3 

86 
W.2 

9 
lt.8 

5 
2.7 

It 
2.2 

2 
1.1 

3 
1.6 

6 
3.2 

15 
8.1 

133 
71.5 

1 
0.6 

U7.8 

lit 
7.5 

4.3 

I* 
2.2 

6 
3.2 

5 
2.7 

U.8 

k9 
26.3 

31 
16.7 

2 
1.1 

109 
58.6 

10 
SA 

10 
5.1» 

9 
M 

12 
6.1t 

38 
S0.lt 

lor 
57.5 

1 
0.5 

50 
26.9 

75 
1*0.3 

te 
22.6 

39 
21.0 

k8 
25.8 

71 
38.2 

12 
6.lt 

8lt 
ItS.2 

50 
86.9 

32 
17.2 

1.9 
26.3 

60 
32.2 

1 
0.5 

3 
1.6 

75 
I1O.3 

90 
iS.k 

68 
36.6 

1 
0.5 

1 
0.5 

8 
M 
1 
0.5 

2,032 389 270 215 858 337 276 237 10 

19.1 13.3 10.6 II1.7 16.6 13.6 11.6 0.5 

100.0 80.9 67.6 57.0 te.3 25.7 12.1 0.5 

IWTE:   or TB BamsD nauHBs n nos »sis, TOE umn RXHUSURS TB mnma or BOURS: 
THE LOMn BKHUBWIS TIE KRCMT QT BOUSS. 
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TABLE II fCont.) 

1. Decemboi (1951-195T) 

OlttB« Intervale In Lmgley» 

Hour 
Ending 

So. of 
Hours 0-9 10-19 £0-29 30-39 Uo-i.9 50-59 60-69 70-79 

06 

er 
OB l^ 11.3 

100,0 

09 191 59 
30.9 

126 
66.0 

6 

3-1 

10 191 7 
3.7 

25 
13.1 

85 
1.U.5 

71. 
38.7 

U 191 1. 
2.1 

6 

3-1 
22 
11.5 

31. 
17.8 

118 
61.8 

7 
3-7 

12 191 2 
1.0 

9 
M 

9 16 
8.1» 

1.3 
22,5 

103 
53.9 

8 
It.2 

1 
0.5 

13 191 10 
5.2 

6 

3.1 
18 

9.1» 
37 
19.1. 

96 
50.3 

20 
10.5 

It 
2.1 

11» 191 1 
*5 

10 
5-2 

10 
5.2 

18 
9.U 

37 
19.1. 

106 
55.5 

6 
U.2 

1 
o.s 

15 191 
31.6 

lit 
7-3 

16 
6.1. 

36 
16.6 

109 
57.1 

12 
6.3 

1 
fl.5 

16 191 I.T 23 
12.0 

69 
36.1 

82 
ltf.9 

7 
3.9 

1 
0.5 

17 191 U6 
21*. 1 

185 
65.1. 

20 
10.5 

18 175 175 
100.0 

19 1 1 
100.0 

SO 

a 
Total» 2.038 U50 m 2U3 278 351 325 37 6 

»mq.. 22.1 17.1 11-9 13.6 17.8 16.0 1.8 0.3 

Cua. * Fr««. 100.0 77.9 6o.a IA.9 35.3 18. \ 2.1 0.3 

■ni:  or TB HUMB nooias n TUB taut, TIE um REIMSBBB THE mnmm at wms-, 
THE UMER UmBBRS IB RRCBR «T KURS. 
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TABLE III 

FKEWENCY DISTRIBUTIOHS .OF HOURLY IHSOIATIOS FOB EACH M)»TH OF THE YEAR 
Yuoa Test Station, Arliona 

October 1958 through March 1962 
(Hours Based on True Solar Tine) 

a. January (1959-1962) 

Class Intervale In Langleys 

Hour        Mo. of 
Ending       Hours   0-9  10-19  80-29   30-39  '•0-*9  50-J9  60-fi9 

06 

07 

08 lilt lilt 
100.0 

09 122 20 
Ifi.k £.3 3-3 

10 122 2 
1.6 

15 
32.3 

21 
17.2 

Sit 
68.8 

11 122 3 
2.5 

X 
0.8 

11 
9.0 

10 
8.2 

91 
7lt.6 

6 
lt.9 

12 122 5 
lt.1 

6 
lt.9 

7 
5-7 

8 
6.6 75.1* 

It 
3.3 

13 122 7 
5.7 

1 
0.8 

It 
3-3 

11 
9.0 

66 
Jlt.l 

33 
2T.1 

11. 122 1) 
3.3 

3 
2.5 

2 
1.6 

6 
h.9 

10 
8.2 

88 
72.1 

9 
7.lt 

15 122 2 
1.6 

3 
2.5 

5 
U.l 

16 
13.1 63.1 

18 
lit.8 

1 
0.8 

16 122 it 
3.3 

10 
8.2 

32 
26.2 

72 
59.0 

It 
3.3 

17 122 21 
17.2 

85 
69.7 

16 
13.1 

18 106 106 
100.0 

19 

20 

21 

Totals: 1,318 

jlFm. 

Cla. f Fn«. 

ROTE:    OF TBS HUMD FIOfflES H THIS lABUt, VB UPTKR RUMSaRS IBS gjjgg OF BURS; 
TO uwn RDKBans THE laem or HOURS. 

276 227 98 199 201 270 l»7 

20.9 17.2 7.1t 15.1 IS.3 20.5 3.6 

100.0 79.1 61.9 5M 39.'» 2t.l 3.6 
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TABLE III (Cont.) 

b. February (1959-1968) 

Class Intervals 1c langleye 

Sour *o. of 
Boftlag Hour«        0-9      10-19      20-29       30-39      b0-k9      50-59      60-69      70-79      80-89 

06 

0T 

08 

09 

10 

u 

12 

13 

Ik 

15 

16 

17 

IB 

19 

20 

21 

Total«: 1,3*0        21« iV} iBl U9 16T 170 280 83 1 

% FM«.                        17.9 U.I 13.5 9*6 12.5 11.7        !£.>> 6.8 0.1 

Cu». t Tn\.                     100.0 88.1 71.0 57.5 ^7.9        S.*        88.7 £.3 0.1 

Wn:    OF TV HUW» FIOUMS III IDS IABU, TIE UWtt MMBSOrTS TB* WfBI OT BURS; 
TC tam tatasaiK vat iwcan or wa». 

in 100 
98.2 

2 
1.8 

120 T 
5.3 

61 
50.8 

52 
U3.3 

120 
1.7 

7 
5.8 

19 
15.8 

53 39 
32.5 

120 U 
3-3 

11 
9.2 

6 
5.0 

81 
17.5 

65 
5*.2 

13 
10.6 

120 1 
0.8 

2 
1.7 

5 
k.8 

7 
5.8 

9 
7.5 

19 
15.8 

63 
52-5 

14 
11.7 

120 1 
0.8 

8 
6.T 

5 
k.2 

6 
5.0 

13 
10.8 

k6 
llO.O 

38 
31.7 

1 
0.8 

120 1 
0.8 

2 
1.7 

6 
5.0 

3 
2.5 

10 
8.3 

10 
8.3 

£0 
50.0 

28 
23.3 

120 1 
0.8 

3 
2.5 

It 
3.3 

10 
8.3 

Ik 
11.7 

V9 
*0.8 

36 
30.0 

3 
2.5 

120 2 
1.7 

5 Ik 
11.7 

17 
1U.2 

68 
5«.7 

1» 
11.7 

120 6 
5.0 

81» 
20,0 

68 
51.7 

28 
23.3 

119 81 
68.1 

38 
31.9 

30 30 
100.0 

39 



TABLE III  (Cent. ) 

c.    hfexch (1959-1962) 

Class Intervals in lAngleys 

Hour Mo. of 
Bnaia«      Hours   0-9  10-19  20-29  30-39  'tO-Ug  50-59  60-69  70-79  80-89  90-99 

06 

07 ^ ^5 
100.0 

08 90 32 
35.6 53.3 

10 
11.1 

09 90 1 
1.1 

3 
3-3 

31 
3M 

^3 
I17.8 

12 
13.3 

1C 90 a 
1.1 

1 
1.1 

3 
3.3 

7 
7.8 

2lt 
26.7 

"•5 
50.0 

9 
10.0 

11 90 1 
1.1 

2 
2.2 

2 
2.2 

1 
1.1 

6 
6.7 

1.9 
5lt.lt 

29 
«.2 

12 90 2 
2.2 

3 
3.3 

1 
1.1 

6 
6.7 

58 
6li.lt 

20 
22.2 

13 90 1 
1.1 

1 
1.1 

1 
1.1 

2 
2.2 

8 
8.9 

27 
30.0 

lt9 
SiJt 

1 
1.1 

lit 90 1 
1.1 

it 
it.lt 

2 
2.2 

It 
It.lt 

38 
142.2 

Itl 
U5.6 

15 90 1 
l.l 

1 
1.1 

3 
3.3 

It 
It.lt 

6 
6.7 

23 
25.6 

52 „ 57.8 

16 90 1 
1.1 

3 
3-3 

3 
3.3 

13 
lU.lt 

60 
66.7 

9 
10.0 

1 
1.1 

17 90 1 
1.1 

•> 
5.6 

15 
16.7 

59 
65.6 

10 
11.1 

18 90 ik 
15.6 

67 
7lt.l1 

9 
10.0 

19 81 81 
100.0 

21 

Totals:               1,116         176 126 76 120 72 122 108 205 110 1 

> Freq.                          15.8 11.3 6.8 10.8 6.1t 10.9 9.7 18A 9.8 0.1 

CUB. $ Fraq.                        100.0 8lt.2 72.9 66.1 55-3 lt8.9 38.0 28.3 9.9 ,'1 ' 

HOVE:     ur THE MIRED HOURES M THIS iMLE, THE UPPER RETRESEKTE THE HUWER OF HOURS; 
THE \iK& iu&HtlsaRS THE PERCOTr V HOURS. » 

ko 



TABLE III (Cont. > 
d.   April (1959-1961) 

Class Intervals in Langley« 
«0. of 
lours o-9 10-19 20-29 30-39 ItO-^ 50-59 60^9 70-79 80-89 90-99      100-10« 

22 22 
100.0 

89 53 
59.6 

36 
Uo.k 

39 1 
1.1 

10 
u.a I.T.2 t> 

89 14 
lt.5 

k 
lt.5 50.6 

36 
ko.k 

89 2 
2.2 

it 
lt.5 

5 
5-6 

si» 
60.T 

21» 
27.0 

89 2 
2.2 

2 
2.2 

2 
2.2 

kk 
1.9.1» 

3» 
1.3.8 

89 1 
1.1 

1 
1.1 u 2 

2.2 
It 63 

TD.8 
15 
16.8 

-■, 3 
1..5 

51. 
60.7 

27             1 
30.3          1.1 

89 1 
1.1 

2 
2.2 

10 
11.2 

8 
9.0 

68 
76.1. 

89 2 
2.2 

It 
k.5 "••5 

e 
9.0 

70 
78.6 

l 
l.l 

89 3 
3.1» 

k 
lt.5 i. V3 

M.3 
36 
ko.* 

89 1 
l.l u 3 

3.h \9.k 21,6 1 
i.i 

89 2 
2.2 

53 
59.6 t. 

89 89 
MO.O 

Hour 
Ending 

06 

07 

08 

09 

10 

11 

.12 

13 

ll» 

15 

16 

17 

18 

19 

20 

21 

Total«;     1,179 

♦ »»«. 
CUB. f Frtq. 

ROTE;    OF TB WURSD FIOUREE III THIS tULE, THE UIRR »INtSBRS mt mgm OF 100*8) 
THE LOHn REIMSBriS TB PBCaB OF HOURS. 

168 106 86 93 97 95 116 15» 225 It2 1 

lb .2 8.6 7.3 7-5 8.2 8.1 9.8 13.1 19.1 3.6 0.1 

100.0 85.8 77.« 69.9 62.0 53.8 1.5.7 35.9 t    1 3.7 0.1 

kl 



IABLE III  (Cont.) 

e.    (fc^ (1959.1961) 

Caas Intervall ID I/mgley» 

Hour 
Ending 

Ho. of 
Hours 0-9 10-19 20-29 30-39 1*0-1*9 50-59 60-69 70-T9 80-89 90-99 100-10S 

06 83 83 
100.0 

07 85 1 
1.2 

73 
85.9 

11 
12.9 

06 85 1 
1.2 

It 60 
70.6 

20 
28.5 

09 85 1 
1.2 

1 
1.2 

It iL 21 
2I..T 

10 85 1 
1.2 

1 
1.2 

16 
18.8 3.5 

2 
2.1. 

11 85 3 
3.5 

10 
11.8 Ilx 15 

17.6 

12 85 1 
1.2 

2 
2.1» 

38 
W..7 

43 
50.6 

1 
1.2 

13 85 2 
2.il 

1 
1.2 

1 
1.2 

83 
27.1 

50 
58.8 

8 
9.1. 

Ik 85 2 
2.lt 

3 
3-5 

2 
2.1» g.T 83 

8T.1 

15 85 1 
1.2 

1 
1.2 

1 
1.2 

2 
2.l> 

"»9 
5T.6 S.5 

16 85 1 
1.2 

2 
2.l> 

12 g.2 1 
1.2 

IT 85 k 10 
11.8 £.. 1 

1.2 

18 85 2 
2.1» 

12 
1A.1 

71 
83-5 

19 eh 8i> 
100.0 

20 1 1 
100.0 

21 

rot»i« 1,188 171 86 91 7% 97 n 116 130 806 131 9 

5 FT««. lUA 7.2 T.7 6.2 8.2 6.5 9-8 10.9 17.3 U.O 0.6 

Svm. t Pr««. IOO.O 85.6 78.li 70.7 ».5 56.3 1*9.8 ko.o 89.1 U.8 0.8 

NOTE: Of THE MIKES rlOUREE II THIS UBU, TB UHW RSntESORE IB KMB V HOURS: 
THE Louts nsnEssns m rmcat or BURS 

US 



TABLE III (Cont.) 

f.    June (1959-1961) 

Class Intervals In langleys 

Sovu 
Ending 

No. of 
Hours 0-9 10-19 20-29 .10-39 ItO-Ug 50-59 60-69 70-TS 80-89 90-99 lOO-lOi 

06 85 85 
100.0 

0T 86 3 
3-5 

70 
81.1» 

13 
15.1 

'B 86 1 
1.2 

2 
2.3 

69 
80.2 

Ik 
16.3 

09 86 1 
1.2 

1 
1.2 

5 
5-8 

68 
79.1 

u 
12.8 

10 86 1 
i.a 

2 
a.3 

27 
31.k 

56 
65.1 

11 36 1 
1.2 

1 
1.2 

19 
22.1 

62 
72.1 

3 
3.5 

12 66 1 
i.a 

1 
1.2 

It 
k.6 

1.9 
57.0 

31 
36.0 • 

13 36 1 
1.2 

1 
1.2 

2 
2.3 

38 
ß.2 

38 6 
T.O 

Ik 66 2 
a.3 

3 
3-5 

1 
1.2 

52 
60.5 

28 
32.6 

15 86 1 
1.2 

a 
a.3 

1 
1.2 5lt.6 

35 
li0.7 

16 86 1 
i.a 

a 
2.3 la 61* 111 

16,3 

17 66 2 
2.3 

6 
7.0 

l»5 
52.3 y.k 

18 66 3 
3-5 

3 
3-5 

52 58.1 
30 
3^.9 

19 86 
1*8.8 51.2 

20 51 51 
100.6 

21 

Total«: 1,251. I» 118 "TO 107 69 113 110 Ikl 236 100 6 

»frw». U.T M 5.6 a.s 5.5 9.0 8.8 11.2 18.8 8.0 0.5 

CUM. % m«. 100.0 85.3 75.9 70.3 61.6 56.3 "a. 3 38.5 27.3 8.5 0.5 

BOTE;    Or TIE FURB) FIOUMS tM IBS VktUt, TU UDB RBUSBtS TIE gjIM OF HOURS; 
TIE MMW Rxmsans m tncat or aoms. 

U3 



TABLE III  (Cont.) 

g.    Julj (1959-1961) 

Class Intervals in lAngleys 

Hour 
Endtn« 

«0. of 
Hours         0-9 10-19 20-29 30-39 ItO-^ 50-59 60-69 70-79 80-89 90-99 IOO-IO; 

06 64          61» 
100.0 

or 93          32 
3k.li 

61 
65.6 

ofc 93           5 
5.1» 

9 
9.T £.6 Wt 

1.7.3 

09 93           2 
2.2 

6 
6.U 

7 
7.5 

6 
6.lt t* 38 

1.0.9 

10 93 1 
1.1 

6 
6.1. U 2 

2.2 
10 
10.8 

55 
59.1 

Ik 
15.1 

11 93 It 
M 

1 
1.1 

It 
it.3 

5 
5.'* 

3 
3.2 

1.8 
51.6 

28 
30.1 

12 93 2 
2.2 

3 
3.2 

2 
2.2 

it 
M 

It 
k.3 

5k 
58.1 

2li 
25.8 

13 93 1 
1.1 

1 
1.1 

2 
2.2 

3 
3-2 

7 
7.5 

48 
51.6 

30 
32.3 

1 
1.1 

lit 95 1 
1.1 

1 
1.1 

1 
1.1 

5 
5-1. 

3 
3.2 

it 
k.3 

55 
59.1 

23 
21..7 

15 93 1 
1.1 

1 
1.1 

1 
1.1 

2 
2.2 

7 
7.5 

52 
55-9 

29 
31.2 

16 93 1 
1.1 

2 
2.2 

1 
1.1 

8 
8.6 

68 
73.1 

12 
12.9 

1 
1.1 

1-7 93 It 
M 

5 
5.1. 

50 
53.8 

3» 
36.6 

19 93           1 
1.1 

9 
9-7 

50 
53.8 

33 
35-5 

19 93          36 
38.7 

57 
61.3 

. 

ao 65          65 
100.0 

£1 

To\a]s; 1,338         205 iWi 111 ice 97 109 136 Ikl 215 77 1 

♦ ftr.<l. 15.3 10.8 8.3 7.6 7.2 8.1 10.2 10.5 16.1 5.8 0.1 

Cu». # Freq. 100.0 81».7 73.sr 65.6 58.0 50.8 ka.7 32.5 22.0 5-9 0.1 

NOTr);     OF THE PAIRED FIHJREE IB THIS lABU, THE UPPEJt REHlESaiTB IE NUMBER OF HOURS; 
THE LOWER RmESEXTS THE PERCBIT OF HOURS. 

kk 



TABLE III {Cont.) 

h.    August {I959-I96I) 

Class Intervals In Langleys 

Hour 
Ending 

Ho. of 
Hours u-9 10-19 20-29 30-39 ft0-ft9 50-59 60-69 70-79 80-89 90-99 

06 9 9 
IOO.C 

07 93 80 
86.0 

13 
llt.O 

08 93 6 
6.k 

lit 
15.1 

67 
72.0 

6 
6.U 

09 93 3 
3.2 

5 
5.it 

6 
6.4 

11 
11.8 

63 
67.T 

5 
5.ft 

10 93 2 
2.2 

6 
6.1* 

k 5 
5.ft 

18 
19.ft 

58 
62.ft 

11 93 2 
2.2 

1 
1.1 

2 
2.2 

2 
2.2 

5 
5.ft 

10 
10.8 

55 
59.1 

16 
17.2 

12 93 1 
1.1 

ft 
ft.3 

5 
5.ft 

5 
5-ft 

19 
20.ft 

50 
53.8 

9 
9-7 

13 93 1 
1.1 

1 
1.1 

1 
l.l 

ft 
ft.3 

1 
1.1 

11 
11.8 

5ft 
58.1 

20 
21.5 

Ik 93 1 
1.1 

1 
1.1 

3 
3.2 

3 
3.2 

6 
6.ft 

18 
19.ft 

ft« 
51.6 

13 
lft.0 

15 93 2 
2.2 

ft 
ft.3 

6 
6.ft 

2 
2.2 

9 
9-7 

56 
60.2 

1ft 
15.1 

16 93 1 
1.1 

2 
2.2 

2 
2.2 

ft 
ft.3 

5 
5.ft 

33 
35-5 

ftft 
ftT.3 

2 
2.2 

17 93 3 
3-2 

h 
4.3 

2ft 
23.8 

50 
53.8 

6 
6.ft 

1 
1.1 

1 
1.1 

18 93 10 
10.8 

26 
28.0 

55 
59-1 

2 
2.2 

19 92 87 
9^.6 5.1» 

20 6 6 
100.0 

ai 

Total«: 1,223 205 ft 1I6 58. 139 81 13ft 162 182 fta 

*freq. 16.8 6.1 11.9 ft.7 U.ft 6.6 u.o 13.2 ift.J 3.ft 

Cua. % Kreq. 100.0 83.2 77.1 65.2 60.5 ftS.l ft«.5 31.5 18.3 3.ft 

NOTE:    OF THE PAIRED FIOUBES IB THIS TABLE, THE UPPER REPHESEMTS THE MJMBSB OF «OURS; 
THE LOWER REPRESEirrS THE PSRCEW OF HOURS. 

^ 



Hour 
Ending 

06 

Ho. of 
Hours 0-9 

TABLE III  (Cont.) 

1.    Septeiditr (1959-1961) 

glaflg Interval« In lanaleys 

10-19       20-29       30-39       It0-lt9       50-59       60-69       T0-T9       80-89       90-99 

07 88 86 
9T.7 

2 
2-3 

08 89 7 
7.9 

81 
91.0 

1 
1.1 

U9 89 2 
2.2 

2 
2.2 

3 '(8 
87.6 

It 
"».5 

10 89 1 
1,1 

1 
1.1 

3 
3.* 

16 
20,2 

65 
73.0 

1 
l.i 

u 90 1 
1,1 

1 
1.1 

1 
1.1 

1 
1.1 u 75 

83-3 
6 
6.7 

L2 90 1 
1.1 

1 
1.1 

1 
1.1 

1A 
U8.9 

Ul 
1.5.6 

2 
2.2 

13 89 I 
1.1 

1 
1.1 

1 
1.1 

2 
a.2 

1 
1.1 ti.3 33 

37.1 
7 
7.9 

1U 89 1 
1.1 

1 
1.1 

2 
2.2 

1 
1.1 

2 
2.2 

60 
67.U 

21 
23.6 

1 
1.1 

15 89 1 
1.1 

2 
2.2 

i 
a.2 

U 
12.U 

52 
58.1. 

20 
22.5 

1 
1.1 

16 90 3 
3.3 

3 
3-3 

1 
1.1 

1*7 
52.2 

3^ 
33-3 

6 
6.7 

17 89 ?. 
2.2 

8 
9.0 49.1. 

26 
31.5 

6 
6.7 

i. 
1.1 

18 89 ^5 
50.6 1*7.2 

1 
1.1 

1 
1.1 

19 39 38 
97.1» 

1 
2.6 

20 1 1 
100.0 

21 

Total»: 1,011 175 6^ 136 39 lUl 66 131 21.3 ioe 10 

♦ Preq. 15.8 6.1 12.2 3-5 12.7 '.9 11.8 21.9 9.2 0.9 

Cum. % Freq. 100.0 ah.s 78.1 65-9 62.1) h.i 1.3.8 32.0 10.1 0.9 

NOTE:    OF THE MIBED FMURES I» THIS TABLE, THE UPPffl REWESHITS TBE MJKM OF HOORSj 
THE LOWER REHtESEHTS TBE PHlCEItr OP BOORS. 
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TABLE III (Cont.) 

J. October (1958-1961) 

Class Interval« In Langleya 

Hour No. of 
Ending Hours 0-9       10-19       20-29       30-39       Ii0-|t9       50-59       60-69       70-79       80-89 

06 

07 118 118 
100.0 

08 12h 9 
7.3 

53 
42.T 

62 
50.0 

09 12k 8 
6.4 

4 
3-2 

56 
45.2 

56 
45.2 

10 12k 1 
0.8 

3 
2.4 

3 
2.4 

18 
14.5 

85 
68.6 

14 
11.3 

11 121. 1 
0.8 

1 
0.8 

3 
2.4 

3 
2.4 

11 
8.9 

76 
61.3 

29 
23.4 

12 12U 
23.4 

1 
0.8 

7 
5.6 

42 
33.9 

66 
53.2 

5 
4.0 

13 121. 1 
0.8 

3 
2.4 

3 
2.4 

2 
1.6 

8 
6.4 

46 
37.1 

58 
46.8 

3 
2.4 

14 121* 1 
0.8 

4 
3.2 

3 
2.4 

4 
3-2 

32 
25.8 

65 
52.4 

15 
12.1 

15 121. 2 
1.6 

4 
3.2 

1 
0.8 

9 
7-3 

55 
4«.4 

47 
37.9 

6 
4.8 

16 121. 3 
2.4 

8 
6.4 

35 
28.2 

65 
52.4 

13 
10.5 

17 124 30 
24.2 

81 
65.3 

13 
10.5 

18 85 84 
98.8 

1 
1.2 

19 3 3 
100.0 

•' 

21 

Total«:               1,446        250 158 129 142 152 190 249 168 8 

* Fr«<s.                          17.3 10.9 8.9 9.8 10.5 13.2 17.2 11.6 0.6 

Cum. f Freq.                        100.0 82.7 71.8 62.9 53.1 42.6 29.4 12.2 0.6 

NOTE:    OF THE FAIRED FIGURES II THIS TAltE. THE UPPER REPRESENTS THE NU)«S OF HOURS; 
THE LOWER HEHIESENTS TBS PERCENT OF HOURS. 
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Hour 
Ending 

06 

Mo. of 
Hours 

TABLE III (Cont.) 

'i.    November  (1958-196I) 

Class Intervals in Langlgys 

0-9   10-19   20-29   30-39   "lO-kS   50-59   60-69 

0T 

OS 

09 

13 

11» 

15 

16 

17 

18 

19 

65 65 
100.0 

119 3T 
31.1 

80 
67.2 

2 
1.7 

119 7 
5-9 

12 
10.1 

''7 
39.5 

52 
1*3.7 

1 
0.8 

119 1 
0.8 

7 
5.9 

9 
7.6 

18 
15.1 

71t 
62.2 

10 
8.1. 

119 1 
0.8 

7 
5.9 

10 
B.lt 

lit 
11.8 

73 
61.3 

lit 
11.8 

119 1 
0.8 

it 9 
7.6 

8 
6.7 

51 
1|2.9 

1*6 
38.7 

119 1 
0.8 

1 
0.3 

6 
5.0 

8 
6.7 

9 
7-6 

60 
50.lt 

3"» 
28.6 

119 1 
0.8 

5 
It.2 

8 
6.7 

6 
5.0 

38 
31.9 

61 
51.3 

U9 1 
0.8 

11 
9-2 

U 
9.2 

67 
56.3 

29 
21>.1> 

119 P 50 
1)2.0 

60 
50.lt 

119 118 
99-2 

1 
0.8 

3 3 
100.0 

20 

21 

Totals; 

i ft-eq. 

CUB. f Freq. 

1,258 2*4 

19.lt 

100.0 

168 

13.3 

80.6 

154 

12.2 

67.3 

170 

13.5 

55.1 

173 

13.8 

1.1.6 

255 

20.3 

27.8 

91. 

7.5 

7.5 

NOTE:     OF THE FAIRED FIGURES XX THIS TABLE, THE UPPER REfRESEBTB THE WMBEB OF HOURS; 
THE LOWER REI5ESEIITS THE EERCEW 07 BOUBS. 
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TABU: III (Cent.) 

1.    December (19')8-196l) 

Cl&ss Intervals in Lar-gleys - 

Hour No. of 
Ending BOUTS 0-9       10-19       20-29       30-39       bO-hg       50-59 

06 

07 

06 

09 

10 

12 

13 

Ik 

15 

J.6 

IT 

18 

19 

20 

21 

TOUIB; 1,193        270 1U3 ITf 200 215 168 

f, Freq.                          22.6 12.0 llt.S         16.6 16.0 15.6 

CUB. f Fnn.                       100.0 Tl-k ^.k         50.6 33.8 15.8 

IKKTE:    OF THE PAIRED FIOUBES IS THIS TABLE, THE UFPER MTRESEHTS THE MUHBg) 07 HUlmE: 
THE LOWER REWKSHITS THE PfflCWT OF HOURS. 

1 1 
100.0 

115 113 
96.3 

2 
1.7 

119 11 
9.2 

65 
54.6 

43 
36.1 

119 h 
3.4 

8 
6.7 

20 
16.8 

81 
68.1 

6 
5.0 

119 2 
1.7 

7 
5-9 

7 
5-9 

10 
8.U 

90 
75.6 

3 
2.5 

119 1 
0.8 

7 
5.9 

1» 
3.4 

10 
8.I1 

17 
14.3 

80 
6T.2 

119 6 
5.0 

It 
3-4 u 14 

11.8 
86 
72.3 

119 7 
5.9 

7 
5.9 3.6 71 

59.7 16.0 

119 5 
k.2 

11 
9-2 

11 
9.2 

75 
63.0 

17 
14.3 

119 11 
9.2 

27 
22.7 

61 
68.1 

119 116 
97.5 

3 
2.5 

6 6 
100.0 
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